We have developed an application of a one-dimensional micro-strip detector for capturing x-ray diffraction data in pulsed magnetic fields. This detector consists of a large array of 50 µm-wide Si strips with a full-frame read out at 20 kHz. Its use substantially improves data-collection efficiency and quality as compared to point detectors, because diffraction signals are recorded along an arc in reciprocal space in a time-resolved manner. By synchronizing with pulsed fields, the entire field dependence of a two-dimensional swath of reciprocal space may be determined using a small number of field pulses.
The use of high field pulsed magnets at synchrotron x-ray radiation facilities [1] [2] [3] [4] [5] [6] has emerged as a viable approach for studying materials in magnetic fields well beyond 15 T [7] [8] [9] [10] [11] [12] . Several pulsed magnets in use generate peak fields in the range of 30-40 T with a full width of a few milliseconds for a half-sine pulse shape. For measurements requiring maximum fields, as much as ∼20 minutes of waiting in between successive shots may be required for the magnet to cool down to operating temperature, and therefore it is critical to extract as much information as possible from each pulse. Due to high brightness of the third-generation synchrotron sources, these pulsed magnets have been successfully used in numerous studies [3, 4, [13] [14] [15] [16] [17] [18] [19] [20] [21] ; nevertheless, increases in measurement efficiency are highly desirable. In this article we describe a novel use of a fast one-dimensional µ-strip detector for diffraction measurements. Such detectors are typically used for spectroscopic studies using energy dispersive optics (see Ref. 22, 23) and powder diffraction [24] . However, the use of strip detectors has substantially improved data collection efficiency and quality by enabling one to record diffraction intensity along arcs in reciprocal space in time-resolved fashion in order to collect field dependence using a small number of field pulses.
Our detector is a prototype ULTRA model manufactured by Quantum Detectors (Fig. 1) . The magnet itself is described in detail elsewhere [6] . The detector consists of 512 Si strips each of which is 50µm wide, 300µm thick, and ∼2 mm in height. The active area of the detector head is kept under vacuum, with a Be window for x-ray access. Using a combination of water and thermo-electric cooling the detector head is kept at -39
• C. Each strip provides an integrated photon count with 16 bits of dynamic range. In order to collect time-resolved diffraction intensity accurately, the strip detector, magnetic-field pulse generation, and data acquisition instruments need to be well synchronized. The entire synchronization process is carried out via hardware triggers (TTL, transistor-transistor logic pulses) produced by a digital delay generator (SRS DG535). The strip detector is configured to integrate photon counts for 20 µSec. and triggered using a TTL pulse pattern generator (Model 81110A from Agilent Technologies) in order to store full-frame data at 20 kHz. Typically a train of 40 TTL pulses is sent to the strip detector in order to record full-frame data for 2 ms spanning the total duration of the field pulse of ∼ 1 ms [6] . The data are recorded over a Gigabit The basic idea of using a strip detector is shown in Fig. 1 . The strip detector is mounted on an XY-translation stage attached to the 2θ arm of a Huber diffractometer so that all the strips lie in the scattering plane. The linear array of the strips then forms an arc in the reciprocal lattice with varying 2θ angles. The distance of the strips to the sample was ∼1 m giving an angular resolution of ∆(2θ) < 0.003
• . The goal then is to record intensity of all strips in time bins of width δt at a rate of 20 kHz of a single-crystal Bragg peak that illuminates several neighboring strips. Since the crystal is kept fixed during field pulse, several sets of time-resolved data are collected for different angular orientations of the crystal with respect to the incident x-ray beam in order to collect integrated intensity and measure 3 field dependence of a 2D swath of reciprocal space. In commissioning the strip detector, we have checked the linearity and dynamic range of the detector. Since the pulsed field duration is ∼1ms, we need to record diffracted intensity in δt ≤ 20 µS, or smaller time bins in order to obtain a good field resolution. Therefore, it is important to determine the linearity and dynamic range per strip for 20 µS integration.
The tests were performed by illuminating the detector by the incident x-ray beam. The beam size as measured by scanning a blade (placed before the detector) across the beam was ∼ 100 µm X 300 µm in the vertical and horizontal directions, respectively. The total photon flux was varied by detuning the undulator and was monitored by a He-gas filled ion chamber. Fig. 2 shows the intensity profile of the incident beam as it impinged on the strip detector. The beam profile can be well modeled by a Gaussian with a full width (in the horizontal plane) of ∼ 350µm for flux varying over two orders of magnitude. For tests of the detection scheme we measured magnetostriction (MS) effects of a singlecrystal Tb 2 Ti 2 O 7 sample [25] [26] [27] [28] . The split-pair pulsed magnet and a single-crystal sample were cooled using a dual-cryostat system [6] . We recorded Bragg peak intensity in the strip detector as a function of time before, during, and after the field-pulse generation. Since ∼ 1 ms is the dwell time of the pulsed field we measured scattered photons as a function of time for ∼ 2 ms. A ∼ 20 µSec integration at 20 kHz full frame read out provided field dependence of a Bragg peak using a single pulse. If the lattice parameters contract (expand) due to MS effects induced by pulsed magnetic fields then the Bragg peak would shift to higher (lower)
angles. Accordingly the peak center would move to different strips as a function of time, directly yielding MS shifts as a function of field. Fig. 4 shows how the intensity of a Bragg peak varies as a function of field as monitored along an arc in the reciprocal space during a single pulse. Intensity of the Bragg peak observed at the zero-field reciprocal-latice point is fully suppressed as the lattice parameter shrinks with time due to pulsed fields. As a result the intensity is observed at strips corresponding to higher 2θ angles. We have implemented a fast one-dimensional strip detector method, to collect time- 
